ABSTRACT Different extracts of whole plant of Marrubium vulgare L (Lamiaceae) were investigated for hepatoprotective activity against carbon tetrachloride induced hepatic damage in male Albino Wister rats. The activity of these extracts (500-mg/kg b. w for 7 days) was compared with the standard drug silymarin (Silybon-70, 10 mg/kg-b.w). The petroleum ether, chloroform and methanolic extracts have shown significant hepatoprotective activity by reducing the elevated levels of serum enzymes such as serum glutamate oxaloacetate transaminase (SGOT) by 17.69, 67.0 and 30.80%, serum glutamate pyruvate transaminase (SGPT) by 19.0, 22.30 and 39.29%, alkaline phosphatase (ALP) by 17.32, 28.99, 35.38% and increased total protein (TP) by 22.49, 31.84, and 34.29% respectively indicating that the methanol extract was the most active among the three extracts as compared to standard drug silymarin, which decreased SGOT by 53.04, SGPT by 55.96, ALKP by 35.87 and increased TP levels by 59.24% against CCl 4 intoxicated rats in comparison to normal control. These biochemical observations were also supplemented by histopathological examinations of the liver sections. The results showed that the methanolic extract was the most active among all the extracts.
INTRODUCTION
Medicinal plants belonging to different families have been used in herbal formulations as crude extracts for the treatment of various diseases of the liver. As many as 600 commercial preparations, of mainly plant crude extracts of claimed liver protecting activity are available all over the world 1 . Continuous exposure of liver to a variety of xenobiotics, therapeutic agents and environmental pollutants leads to various disorders such as liver cirrhosis, viral hepatitis, hepatoses and drug induced liver damage 2 . The drugs available in the modern medicines bring only symptomatic relief in the most of the cases, and are associated with risks of relapses and danger of side effects. On the contrary, medicines derived from plants are comparatively safer with fewer side effects. Thus, a concerted effort to explore the plant resources is extremely important in search of new remedies.
In continuation of the work on investigation of medicinal plants, we have selected Marrubium vulgare L. (Lamiaceae), which is commonly known as 'horehound' is a perennial herb about 1 foot high, branched below, bluntly quadrangular, more densely covered, especially when young, with a thick white cottony felt. The plant grows in waste ground throughout Europe, the Mediterranean district and Western Asia as far as India especially in Kashmir region. It possesses tonic,
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aromatic, stimulant, expectorant, diaphoretic and diuretic activity. It is also laxative in large doses, and was formerly regarded as emmenagouge. It has also been used in hepatic disorders 3 . Hypoglycemic effect 4 , hypotensive activity 5 and antinociceptive properties are some of its reported biological activities 6 .
EXPERIMENTAL PLANT MATERIAL
The whole plant of Marrubium vulgare L. was collected in the month of August 2005 from Nawhatta, Srinagar (J&K) and authenticated by taxonomist Prof. A. R. Naqshi (Dept. of Botany, University of Kashmir, Srinagar, India). The voucher specimen (MV-FP-18) of the plant has been kept in the herbarium of Jamia Hamdard for future reference.
PREPARATION OF PLANT EXTRACT
The plant material (5.0 kg) was dried in shade and crushed to coarse powder and then successively extracted with petroleum ether (60-80), CHCl 3 and methanol using cold percolation (Borosil glass of 10 liters capacity made by Perfit India). The plant material was kept under percolation for about 2-3 days, and repeated several times until completely exhausted. The different extracts were concentrated under reduced pressure to get the crude viscous masses of petroleum ether (65.0 g), chloroform (90.0 g) and methanol (180.0 g) fractions.
EXPERIMENTAL ANIMALS
Male Wistar rats weighing 150-200 g were employed for assessing the anti-hepatotoxic activity, which were procured from the Central Animal House of Jamia Hamdard, New Delhi (173/CPCSEA), after approval under the project proposal number-228. They were fed with a standard pellet diet and water ad libitium. The animals were maintained at 25°C to 28°C with 40-70% RH and 12 h light/dark cycles and were fastened for 12 h prior to the experiment.
ANTIHEPATOTOXIC ACTIVITY
The animals were divided into six groups consisting of 5 rats each. The first group-I served as normal control, which received normal saline only. The second group-II served as toxic control and received only carbon tetrachloride diluted with liquid paraffin in a ratio of (1:1) (0.7 ml/kg b.w, i.p) on the first day to produce toxicity in the liver 7, 8 . The third group-III was given a single dose of CCl 4 on the first day (0.7 ml/kg b.w, i.p) and then silymarin (Slybon-70, 10 mg/kg b.w, p.o) for 7 days. Groups-IV to VI received a single dose of CCl 4 on the first day (0.7 ml/kg b.w, i.p) and then petroleum ether, chloroform and methanolic extracts respectively at the dose of (500 mg/kg b.w, p.o) for 7 days 9, 10 . On the day 8 the blood samples were withdrawn by puncturing the orbital plexus and the rats were sacrificed by decapitation. The blood samples were allowed to clot for 30-40 min at room temperature. Serum was separated by centrifugation at 2500 rpm for 15 min and various biochemical parameters like SGOT, SGPT 11 , ALKP 12 and TP 13 were studied by reported methods.
STATISTICAL ANALYSIS
The data of biochemical estimations were reported as ± S.E, where n = 5. The statistical significance was determined by one way analysis of variance (ANOVA) and Dunnett's test. P-values of less than 0.05 were considered significant 14 .
HISTOPATHOLOGICAL STUDIES
For histopathological study, the livers after autopsy and The rats were sacrificed and the livers were quickly removed then washed with normal saline and fixed in 10% formalin solution 15 . Small pieces of tissues were embedded in paraffin wax. The sections of about 5-6 m were cut, stained and then observed under microscope for histopathological changes in liver and then consequently their pictographs were taken. Table I shows that the animals of group-II, which received only CCl 4 were found to develop significant hepatic damage as was observed from elevated levels of SGOT, SGPT and ALP and decrease in TP levels as compared to group-I normal animals. The treatment with petroleum ether, chloroform, and methanolic extracts of Marrubium vulgare at a dose of 500 mg/kg b.w, p.o in groups (IV), (V) and (VI) significantly prevented CCl 4 Histopathological studies also revealed that in animals of group-II, CCl 4 caused prominent centrilobular fatty change with prominent and enlarged central vein. There was a significant periportal inflammation. Necrosis was also observed indicating the liver damage and inflammation of the hepatocytes (Plate I). Sections of the liver treated with different plant extracts, groups (IV to VI) showed a significant recovery of hepatocytes (Plate II-IV). The methanolic extract exhibited a significant recovery of the hepatic cells with a little sinusoidal dilatation in some hepatic lobules. Central vein appeared clearly with disappearance of the necrosis thereby indicating a potent anti-hepatotoxic activity (Plate IV). The histopathological studies have also revealed that the rats treated with methanolic extract had almost normal architecture of hepatocytes indicating significant recovery as compared to the standard silymarin (Plate No. V)
RESULTS AND DISCUSSION
The increase in the level of serum transaminase reflects the liver damage 16 as these enzymes are released in the blood circulation after the administration of hepatotoxin i.e. CCl 4 17 . The toxicity is initiated by formation of a reactive metabolite trichlormethyl radical " CCl 3 by microsomal fixed function oxidase (MFO's). The biotransformation is catalyzed by a cytochrome p-450 dependent monoxygenase 18 . The activated in hepatotoxicity and subsequent increase in serum transaminase 19 . On the basis of above results it may be inferred that the methanolic extract exhibited significant anti-hepatotoxic activity as compared to standard drug silymarin. This effect can be attributed due to its inhibitory effect on microsomal enzymes or on lipid peroxidation. The plant extract can also hinder the formation of the reactive metabolite " CCl 3 by interfering with cytochrome P-450. The other two extracts of petroleum ether and chloroform have shown hepatoprotective activity lesser than the methanolic extract. Histopathological studies have also revealed that the rats treated with methanolic extract had almost normal architecture of hepatocytes indicating significant recovery as compared to the standard silymarin. The preliminary examination of the methanolic fraction has shown the presence of monoterpene acid, which could be responsible for antihepatotoxic activity. 
